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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a liquid crystal display device having low 
power consumption. 

SOLUTION: In a liquid crystal display device displaying a picture by using 
the digital video signal of n (n is the natural number and n=2) bits, 
the device has a storage circuit storing the digital video signal of n bits 
and a D/A converter circuit of the signal in a pixel and the device can 
stores the digital video signal equivalent to one frame in the pixels. At 
the time of displaying a still picture, since the device performs display 
by reading out the digital video signal stored in storage circuits for 
every frame, only a DAC(digital-to-analog converting) controller is driven 
in this interval. As a result, the displaying of the still picture 
contributes to reduction of power consumption in the whole of the display 
device. 
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[0055] cct% mmmmm$im$& 4 o 5 (Dmmz 

2 IS ^ (Efflux iMf(If(C-Po 1 -V)/>*A*j£ 
Glutei — A«BPfl«)T?iEacO«#SrfT3&i6^fI 

mmnmmmm&4 o 5 ^Mf^j^ft ^(c 20 

-Pol-S)^AAStiS(i:, ££(0«tt9J#ft 
■^(C-Po 1 -V)(7)ttffiS:^y^U, £*fg* Stfffitt 
^S(!§(C-Po 1 -S)^A**ft5MTOH, ^co 
*R!i^»iH«iea«lHlBS4 0 5^7tP^<yfS 
(H6 (C)copfflH«r#K)*«»-r-&. H*K: 

[0 0 5 6] S5JEfi!lBiH*jE»(c«. V„ £^teV Hb <£> 

t^COMit, v„>v s >v L 1 v,-v 30 
>. I = I v„ „ - V, I , I Vl-V, | = | v lt -v, l t 

[0 0 5 7] M^tf, V, - 0 [Vl^L, V H =-V L = 
5[V], v flb = -V lb = - 5 [V], UEtf&t.. JtlE 

[0 0 5 8] 3: ft, U-fety HS^2^A^J$nT^SIW 

V n =V L ) ct5fc*:oT*30, «^-rSH*SB<OfH«lHl 
B^<Z>»#&^»ffr&*3 fcV h»lB7tS*T*G)KH 40 
DACffl§ii;tffif^»«sna^ck5i:LTi^. 
[0 0 5 9] 8t^T, H3Rl^-C<^is#coja3SA^^^S 

v^Jl/^ffi-^te, 1 Hi??l&ft9 3*K«<*nT^£>^r 

-mi^io2-io4^ i fc^nmfa\zmAMn 

[0 0 6 0] S-T. Ut7hfl^KC-RESl)^A 

®*«U-fe!y hfflTFT 1 2 7^»1L, J* 50 
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2(C-RES2)^A^7$tlT, DACffltil2 3- 

1 2 5(c*w^*a^ntt^^tt!i^H3£$ns« 
[0061] *t: 4 i7k¥-mmit3z><D-*i-'7mm\zttm 

(g-mpxi)^)^<5 >mi coir— he^m o 
2^iKsnt, si i commr ft 1 o s^sil, m 
±ee^ h<o^s?^;n*<fc« #(d 2)^\ BUtiHiasio 

8 ^##jA^tia o |*0>T. Jg2<7)^;U^yV^Xft^ 
(G-MP X 2)<D^-f 5 >^TS2 COir— hfl^lS 1 0 
3^I«^nt, 820B*TFT1O6^3HU fg 

2 fcfy Kco^S?^;MSfe«tfI^<D 1 f£t6(eJ£§ 1 0 9 

t~#^&£n-5o f*i3ov;i^y s i^xm^- 

(G-MPX3)©^<5 >^T» 3 ©ir- 1 0 

4^1KSnt, ^3C01$TFT10 7^Il, * 

TffiHy H0Tv^;nft«M(D o)^, ie«iHi»i i 
o tc*^jA^n^ e 

[0 0 6 2] &iB«l«I8S 108-1 10 tw|5«3 nft^ 
S?^;UB*lfc«^KffioT, ^UliSl^TFTl 1 1 
- 1 1 6 i:«toT&l:7 hTPiM«J|g«S^a»;$n-5 B 

U-fey Mt-^2 (C-RES 2)CO/i;i/^^ff 
jfcLT, DACfflMl 2 3- 1 2 5ClWia$ 

[0 0 6 3] *?E91<Z>ijKSX*SBS:. n tf^y htf)^ 

TH«<BfflS«fr*-tf&^. Btffttt, «*fc?y h«KlE 

[0 0 6 4] ^itPJ^g^-r^^'&tC^, V-Xjf -^-^ 
Bftlil»;fcJ;tfy— h«#»B»I§IK£f?il:U DAC 
n>hD-7<?)^iff^«, ,ico> ^, IBItiHlKtc: 

IB* £ nft ^ ^ ^ ;i/ m&m ^ * ^ u - a s -r ci 

fc^oT, S£*(D^SB(ctt:«SLT. ffiffj[eJ»<Z>«!f* 
[0 0 6 5] ££43, **lfi»JifC*5ViTtt, D/A^t& 

fitfLMD/A^tftlHlK^Srffl^^TfefiO^o 
[0 0 6 6] 

[oo6 7] mmmi^mi 2 it. *5b?b<z)«»»^ 
«^*«[i»H-c*s. sci 2 0 lwazmzamm 

a5l 2 0 5^WL, *»iCtt«-^A*fflOFPC 1 2 0 
6£*rT£>o Bi*gBl 2 0 5C0T{PJii'^, j"z^^jimm 

V — Xls#»ffii6(5I8S 1 2 0 2 A*iB«£*aT0>£> o ins 

gBi 2 o 5©£*fdtt. h®^ta*a*?T5fc«> 

<D* ir— Ht^Sffi»[elK 1 2 0 3*5cfctX. ©^SBtClB 
H*n*:D/AXIftim»*telffl!-rSfc«>^D AC 3 > h 
□ — ^ 1 2 0 4j&*ffi«£*lT<r>S 0 ^^^^^^CDSSj 
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fciplc, K»lElB*iB*SBOi85firjfc»fpilE«-r*c:i: 

HI 2 t*U*:lEl»«fiE"C, WfflJEBii-rSfctt. dr- 
Mf #8SUE»IIIK 1 2 0 3(hDAC3>hD-7l20 

ft^i»Ki!ilHlK 1 2 0 3<hDAC^>ho-7l204 

<fctt, B-»8ftO ? o y ? fi^Ci o TB»t *fc 

#k ma?OJ:'5fc:iHlK*— tfJgfiE-rscittSST* 10 

[0 0 6 8] H9lt *SWO«A**8i07?f-f 

[0 0 6 9] 1 0 0Tffl*n;fc8B#?&* 1 g$T^ 

1 0 8-11 OTfflSn/tJB^^, ^S^U 

So 

[0070] mmm 2}&mMMT^z, ^mmcom^m 30 

[0 0 7 1 ] H 1 6 (A) *#HrT*. **J6WC 
fcirr — ->ya<£># 7 0 5 9j?7^# 1 7 3 7*77 

0 1 &*3, 1K5 0 0 1 £ LTH 3S3fctt£ 40 

[0 0 7 2] SS5 0 0 1 ±fCttfta*JK. £ 

ifejg£5 0 0 2 ^Mfl) a **JS.0»Jt?ttTiftJ»5 0 0 2 

2SJW±fflM^^rfe«B€ffi^Tt>^0^ TM5 0 0 
2<01BI<!:LTI1 ^XTCVDSftfflO^ SiH 
N H, , WN ! O^^XiLTfi)cl$ni,if[: 50 
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Sft&PSiBI 5 0 0 1 a*10-2 0 0 [nm] Off* L < H 
5 0- 1 0 0 W)Mt5 0 *^ififi»JTtt, JKJP5 0 
[nm] (DWHt&lt&mm 5 0 0 2 a (ifflj£i£ S i = 3 2 
[%], 0=2 7[96L N=24[%], H=17M)S 
MLfco 7W5 0 0 2^2l@ t hlTH 

2 0 0 [nm] (» « 10 0-150 [nm])<^)J?$iC« 
iMt^o **J6*m4, RJV 1 0 0[nin]<OS{fca{fc 
ii!5 0 0 2 b(3£fi£*tS I = 3 2 [%L 0=59 
[%], N=7[%L H=2 [%])£Jg|5KLfc. 

[0 0 7 3] Tfl6KJtl::¥*#Ja 5 0 0 3—5 

0 0 6 &Wti&tZ>. ¥9H*Jf 5 0 0 3-5 0 0 6H * 

LPCVDS, Sfc«y^XTCVDffi^)fCJ:0j5SM 

^-->^LTMf^) 0 :<?)^15 0 0 3-5 0 
0 6H 2 5 — 8 0 [nm](»*L<tt3 0-6 0[mn])<£> 

•>A(S i,Ge,.,(X=0. 0 0 0 1 —0. 0 2))^ 
5 5[nm]^#flJia*IIR*iBKIKUfc». 

y;u**tr»K*#ft»S*«±^«i*$-B:fc. Z.<D# 

ftKS*iBt^«i**ft(5 o o rci. i»m)*fifofc 

i$J^b(5 5 0ra, 4RFM)*ff0i, setoea 

R8l«S»«Lfc 0 fit, d^>iBftRa*K^6, 

h U V^77^^^/:/\7-->^li: c i:o 
T> ¥9£#H 5003-5006 €:®fi£Lfc. 

[0 0 7 4] 5003-5006 £r®J5fc 

L/tfS. T F T<0 LS^t* S»f5fc»l;aiWtt 

[0075] *fc. u— *f-&&fcm'vmskH¥m»ut 

X+yTl/-+f-^YAGI/— tf-, YVai/- tf— 
Sffl^SCtJ&ittSo Cin^OU — if— S:ffi^>'5»'& 
a*, x*^vu— if— *fflv^«^fi/^x5£!iHiSS 

3 0[Hz]tL, U-Hf-X^M-fg^: 10 0 — 4 0 
0 [mJ/cm , ](ft^»*Ctt2 0 0-3 0 0 [mJ/W ]) <hf 

iiS^Hv^x^SSSt 1 - 1 0 k H z ^ I, I/— 
If— X^;i/^— mm$: 3 0 0 — 6 0 0[mJ/cm ? ] (ftS 
ft?HCtt3 5 0-5 0 0 [mJ/cm s ]) ttStfiK fit 
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■H 1 0 0— 1 0 0 0 [um], 0*J^.tt*4 0 0 [/zm]-C«#cfC 
5 0 — 9 0 [%] £ ITfTXtfi^o 

[0 0 7 6] #^-£\ ¥^15 0 0 3-5 0 0 6^1 

5y-ne»i5oo7*igfit5. y— KteaiKso 

^40-150 [nm] £ LTaS^^t?$&»JKT^^T 
£o **J60»JTWu ^XTCVDSlCit) 1 1 0[nm] 
<OJ»^T*ftafta*BKadtJtS i =3 2 [96], 0= 10 
5 9[%], N=7[%]. H=2[%])TML/Co ^} 

hi. y- mmmx 5007 ttK^afca*JK*ciH«*n 

[0 0 7 7] Sfc, »ft3i*K*fflO^»-&tCtt, ^7 
X7CVDSTT EOS (Tetraethyl Or thos i 1 icate) 
chO, <hS:g^U JRJSJBE* 4 0 [Pa], S«i3 0 0 
-4 0 0ratL, S5»«fc(13. 5 6 [MHz])«#«S 
0. 5-0. 8 [W/cm,]Tft«$-a-TJKdc-r^ili:^'*e 

4 0 0-5 0 0 [t]Wi7-- JUCct oy— h#6lij8l£ 

[0078] &^-e, y— h«y»iR5 o o 7 ±k:irjp2 

0-100 [nm]<£>ftl 1 <?)iti5 0 0 8 <L, mm 1 0 0 
-4 0 0 [nm] GDlg 2 <7)i**R 5 0 0 9 <h£«/S^/£T 
5„ **Jfifia]Ttt, BUP3 0 [nm]0DT aN»e^I 
1 (£>9I®SI5 0 0 7i, mm3 7 0 [nm]<OWM^£&£ 
m2 0»«JK5 0 0 8*aJH«fiELfc. TaNlttX/t 

UiafiT^/l7^bfco Wffltte, Vf<0& — Yy 30 

[/z Qcm]J^T^T^)-<h^M^L^ 0 WJjttottSft&S;*: 
<*Effi9 9. 9 9 9 9 [56])0^-4r*y HSffi^fc^/ty 

^ffiT. z$\zi&mmzm.tt*frz<D^i&®<DmxiPtjL 40 

^<k 5 i:t»E« LTWiiJgflct 5 c «t »: ± 0 , Jgtrt 
$9-20 [MQcm]*H^-r^Cli:^"e^rfc. 
[0 0 7 9] fci5, **lfifl»JTtt, SI 1 <7)ttM 500 
8^TaN, I2©itR5 0 0 9*WtLfc^ #tc 
B5££*rr, ^fnt)Ta, W, T i , Mo, AL C 
u, Cr, Nd3&^S«nfc7C3R, SfcKflilfBTC**:* 
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£ffi^£r^-&, mi (omnm&T i Nflt-e»«u mz 

^>^;KTaN)»"C»«L, SB 2 <£>*fmflH£ A 1 H£ 

tsa^bt, mi ommm&T aNire*jsu % 

[0 0 8 0] 116 (B^C^-Tcfc? h U V 

^77>fft$S^TI/y7 h^^^C^>TX^50 1 0 £ 

^sas^tT^o si <oxu/?>^ffl ! a--ett*iRt5S2 

^tttlt, I C P (Inductively Coupled Plasm 
a : R**S^S:/5XV>Xy^>yffi*ffl(rV X^> 

^ffl^icc^tci.to^sfflK -^n-enco^f 

Xg£llt^2 5/2 5/1 0 [sccm]£U 1 [Pa]£>flE^ 

tzi^ )i<me)mmiz 5 0 0 [wi<dr f < 1 3 . 5 6 [mh 

K^-f Xu/5 L >^S»(Model E 6 4 5 -□ ICP)£ 
ffl^fc. SIRiWdtJ^X^-^^fe 1 5 0[W]CDRF 
(13. 5 6 [MHz])«**»AL, *K«t3ft^eH/t 

^zxejE^BPinrr*. cco^ 1 (Dx.*y?->tf&ft\z<k 

0 WJRSrXy^>yUTS 1 oat««<7DiSgBS:^— A — 

f>yaS«2 0 0. 3 9[nm/min.L TaNKfcTTS 
X-v3 L >#mm*8 0. 3 2 [nm/min.]"CS>9, TaN 
^J*-r§W0DSS?tfctt»2. 5-tr^€> 0 C 1 

cox^^>y^ftfwcfc^T, Wt7}^-/\°— fttt, 82 6 

[0 0 8 1] d£>tt, il6(B)f:iti;^l:l/yXh 

^^mtx^ 5010 $i»ifri;l2ox7f>y 

g>mzm7L. Xyf>^ffl^l:CF 4< tClifc*ffi 
0^ -E-n-^ncO^/XSKMltS: 3 0/3 0 [seem] £ U 1 
[Pa] C0JEE^3"Cn-f JUSTUS 5 0 0 [W]cOR F (1 
3. 5 6ttHz])i^^SALTX7XY^t^bTS3 
0»S3^X^>y£fT-3fc. SSiJ(^Xr-v) 
ldfc2 0 [W]<7}RF(1 3.56 [MHz] ) Mti ^SA L , 
HKW^ftCOeeA'-fTXttBESrffJn-TS,, CF^C 

1 , Sg'&L&K 2 M 7 f>^#TOTlMT a 
NM£^RigiSf'X'y^>^^n^>o 82M7f>^ 
^^T^Wtr^-T^)Xu/^>^^S^5 8. 9 7 [nm/mi 
n.L TaN^*t-rSX-/^>yiS«Ji6 6. 4 3 [nm/oi 

in.]T'S>^) 0 &43, y-htt«wR±«c»aEta-rcii:at 
<xi/^>y-rsfc*tctt, i o-2 f o[ss]is©n^ 

■Cx^^>y«m*l«ftlS**i:Ali. 
[0 0 8 2] ±f5H§ 1 <^X-y^>yiQ31"e«, 

asfflifcaiijo-r s/t-r zx^jbeoj**^^ o * 1 <v^n 
i 5-4 5° ct-rntfiun C^b 
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t* m i <7)x 7 f y^sai^i i <Dmmmtm2 <d 
mnmfr<bf&z>m i (Dmvtcommm 5011-5015 

(fg 1 OaH^Jf 501 1 a - 5 0 1 5 a OaJI^JI 

501 ib-soi5b) ^j^^f ^>o hmmm 5 
007 jci&^th fg 1 comwKDmmm 5011-50 

1 5tl^n^l^tj:2 0-5 0 [nm]ggx 7 f>^ 

[0 0 8 3] fit, UyXhTi^&^VX^^it 
-Tlzm 1 CO K-h°>^£a3g£fT^ ^^Mtcn^^f^ 
^-f-^^F^76^*^iJD-r^>(!a5 (B)) 0 K-e>^M 10 

< t > H-yS^M F-Xl^ 1 x l 0 1 5 - 5 
X10 ! i [atoms/cm 1 ]<hL» in^^EE^ 6 0 — 1 0 0 
[keV]<tLTfr5. ^SfiCTTttH — 1 . 5X1 
0 1 5 [atoms/cm 1 ] £ U Sn^mEE^ 8 0 [keV] <h LTfro 

mmmzttv xp)sfctti*(As)Sffl^5^ 

:it?ttUXP)t«^ft. ceo*^. SI l cD»tt<z>3» 
115 0 1 1 -5 0 1 S^nSSW-^-r^^Fffi^TcSlfC 

016-501 9^M^n§. mmm^Fummms 0 

16 — 501 9t'ttl X 1 O 10 — 1 x 1 0 1 1 [atoms/c 
[0 0 8 4] ^! 1 6 (OCSfcfc^HUyZ h 

^e&s^j *^-t±-r tern 2oi7^> ^jai £fT 
i:Sfflii t ^n-eno^xssajt* 2 0/2 0x2 ots 

ccm]<hU 1 [Pa]<7)JE*Tn-f;i/M^*ffi^ 5 0 0 [W] 
CORF (13. 5 6 [MHz])t*SSALty7XvS* 30 

2 0 [W]ORF(l 3. 5 6[MHz])f^^SAL, UK 

i? f fil3ST<OW^*tT«>Xy5 L >^a«ttl 2 4. 6 2[n 
ffl/min.], TaNtCj*-T-5X!y^>i/ajS«2 0. 6 7 
[nBi/min.]"CfeO, T a N EC*tT^ WOMtRltte 6 . 0 
5T&<5 0 S£oT, WlRatHWMKXy^ifStiS,, 
d^2©Xyf>yi; < kOW<Of- fltt7 0° ch 
i^^L CCDfg 2 (DX^y ^>^ffl31t;: J; 9g|2 Oag^jf 
5020b-5024b £JBlS-r*. -77, 9$ 1 OHm 40 
1501 la-5015alt B^:^^:X7f >^Stl 
-T> » 1 5020a— 5024a ^il&Jfct Z> « 

[0 0 8 5] JII20 K-t:>^Ma*fT^o H 

— tf > y tt* 2 GD^B 5020b-5024b £^if$ 

(U h*-X*l . 5X10 M [atoms/cm 1 ], 

mog^jgO. 5 [//A], ftlit*JE9 0 [keV]t3Ty^>Cv 
e>y*fft?fc. Z. o IT, Il^ilil^^ 50 
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fi»«=F»E*««5 0 2 5- 5 0 2 8 ^iSI^t3 
^ct^o C (7)(gg^^ft^^ 5 0 2 5 - 5 0 2 8 A.i 
m^tlfcO XPXDmgtit. ixi0 ,7 -5xi0 !8 [a 
toms/cm 3 ]T<&9, fi^, W, 1 £>*Hjf£>^— /\°— gE<£> 

Mt^l), Sfc, BlS^ltll^SO 1 6-5 0 1 
9»rt>5F»E*7C*3&*aSllDSn*(Hl 7(A)). 
[0 0 8 6] [H 1 7 (BH^-Tcfc^tCUv^ h 

S3©X75 i >^j!llS:ff5« CO|g 3 OX ^ 

fTfctl*. U S3^>Xy^>^S:frtofe^ifiB«tC 

[0 0 8 7] $&3<D3iy : ?>ifmWlZ3oft2>X.*y3 L >tf 
&m$+ X7f>^XiLTC I I( hSF^$ffi^, 
^tl^lO#^«tSi££ 10X50 [sccd^LTll^ 
^lg2^x^>^<himttw I CPX 7 f>^i^^ 
TffOo ££*3, S 3 OX y f >^J!liTOT a Ni:*ft 
£Xy^>yj§Ste, 111. 2 [nm/min.]TS>9, ^ 
- HftftlRl:*ff §Xyf >^a«tt. 12. 8[nm/mi 

[0 0 8 8] *^Jg^JTtS. 1. 3 [Pa]OJE^TXf-r;U 
i^llt: 5 0 0 [W]COR F (13. 5 6 [MHz] 
gAlt^7X-?^MlTX77 c >^ffo/c 0 Sfi 
ffl(K»Xr-y)Hfe 1O[W]0RF(13. 5 6 [MH 

jQ-r^o £X±lZ£0, gl^H5 0 3 0 a-503 

2 a^flc^n^o 

[0 0 8 9] ±ftWZ3<D3Ly^>{flZ£r>T* $1^ 
mil 5 030a-5032 a iiMU *> U t^*E«riS« 
(LDDa«) 5 0 3 3-5 0 3 4*«$n5. TEtiS, 
^iMt(GOLD«) 5 0 2 5, 5 0 2 811 Si 
^Iii5 0 2 0 a, 5 0 2 4 atfh-fni&ofcS 

[0 0 9 0] COi^fCLT, *mfi0f|tt, Jglc7}*|m 
lii^e^t^MiM(LDDS«) 5 0 3 3-5 0 

3 4t, g 1 ^iI^i^5^«i(GOLDS 
^) 5 0 2 5, 5 0 2 8 ^RRF^JgjS*r-5C<tAfr€r, 

[0 0 9 1] L^yXh^^^YX^^L 
fcSL h»»K5 0 0 7 Sxyf >^jaits. C 
CT'Oxyf/^Iil X7f>^i:cHF,s 

Kfi?tt-f 3j->Xy^>^ffi(R I Effi)S:ffl(fiTfT 
**JS«Tftt. 3^ >/N*-ffi77 6 . 7 [Pa]. RF1 
*8 0 0[W], CHF,^7Xgf[*3 5 [sccni] Tig 3 OX 
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5 0 16-501 9<&— «tt«MU y-h«S»K5 o 
0 7 a- 5 0 0 7 d *l£»o 
[0 0 9 2] ^tC, MifrlZ U^X hd^&STXJ 5 0 

(Z) H-tf>^«!lSfC<tD, p?**;Ul!TFT<Z>ffittJl 
£&*4M*ttJIfcm£Si 1 <D»«S!(n£D<2:tti£©*2 

^tS^s 0 3 6 zm&'t&m i 7 (O)o ^ i <ommm 

5 0 3 0 a^MiTuiCMt^^X^^LTiK P 
CO 0 9 3] **aS«T?tt, ^tt«iB«5 0 3 6tty# 

0 3 ig i<o f — tr >yjQiia^2 

2xiO !1 -2xiO n [atoms/cm 1 ] <h & & J; "5 K F — 

tr>^ffl.a-rsc:<hfcj:o. pft*;HTFT(ov- 
[0094] eti^-ccDxs-c-en-en^^aiitfiBtc^F 

[0 0 9 5] h;6><b ££-5^X47 5 0 3 5 

£|^SLTgil 8(A)Jr^-TJ:-5f'S l<o«W«5lilK5 
0 3 7 ^Kt5 o ^OI 1 <Ofiffl«&ftK5 0 3 7 tb 

^100-2 0 0 [nm] L LT«**#trlft*KT®l«T 
So *^Jfi^JTtt, ^XvCVDSUcfcOKffl 5 0 

[0 0 9 6] ^tl-?tl<0¥3«t:Ji^«llP$nfc 

■5. ^7--j|,StLTIl [ppmlJEAT. 
jf £L<te0. 1 [ppm]Bl T F^S*flH§t4 l Tf 4 0 0- 
7 0 0 [t], ^MtCttS 0 0-5 5 orciTfTAtfJ: 

jH^fiot ft4o, |^Tx-^ffi<Dffif^ U — tf— T 
x-;Uft, Jfdi7ti7F^"^7^S(RTA 

[0 0 9 7] ft4o, **J6OT-Ctt, XfSf£14*tia31£PJ 
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[0 0 9 8] £Ac, ^K0*M«e«MK5 0 3 7 *»flc-r 
10 »-rSfc*HB3*e»IR5 0 3 7 (y'J^>?:i*»tt 

[0099] ^r(Dm. ffittftfflasfr^&a-cK— tr> 

^flLffiSfr^ * 1 OHM*e«MK5 0 3 7 *M0ZmtX 

[oioo] ^<otc. 3- 1 o o [%]£>***<g-trf?H 
3 o 0-5 5 orati-i 2«FM<7)*waa* 

***«3[56]©t«ys**fflsi4 | T4 i ore], m 

20 Pfl(DJ!&ifiS£fTt>/!:o C<DXSttBPfl*ejftlK5 0 3 7 Kl 
TfciSffc ( 7° ^ XT J: 0 Sig £ nfc** £ ffl £ ff o 

[oioi] s-fc. gttftaLStLTi-— sf-7--;p 

U — if— AG U— If— m<D\y— "tf — 3t*^i*i"S d 
[0102] ;fc^-e, 0 1 8(B)tr*-r«fc'5^Sl Wig 

30 mmmms o 3 7±^«i(e«:w»»^e«s»2(o« 

0 3 8 **«-r*. **MWet4K* 1 . 6 

5016, 5018, 5019, 5036 fCitt* 
n>?i? h^— j^Mta^©/^- x>^£fT 

[0 10 3] ^2 OJBHtea«5 0 3 8 £LTtt. 

UTtt* ftftS*. *<fcS** KflsSSfb 

40 <^F, # U 7 5. F > T^'JJU, BCBK>7y^D 

[0104] *mmm-c\z. y^XTcvDSc^oi 
mm^mmt ltj?^ l < a i - 5 uoo (s e tc»^ l 

50 S^r#^_Sch, ^X7hX7f>^S^ffl^^li 
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[0 10 5] ^bfc, C C7:<Dzi h^— Jl/OM 

H£><^T, i 1 IMttftR 5 0 3 7 R«S 2 IMISftM 
5 0 3 8 S^BffCXy^vy-rSfc*, 3>^h*- 
;KO«ttS#^.5 t * 2 IH^fiR 5 0 3 8 

» 1 «M*6IB« 5 0 3 7 **m<k 0 

[0 10 6] ^lt, ft^JiE%ia«5 0 16, 501 

8. 5019, 5 o 3 6 t-c-n^tittmw^i^a-rsiB 

S5 0 3 9-5 0 4 4 £^/&T^o «JP 5 0 10 

[nm]<7>T i Wit., «IJ¥ 5 0 0 [nm] <Z>-&#IR(A 1 <hT i 

[0 10 7] H±C0±5HLT, nftWITFT, 
p^V^^TFT^^T-r^ffil&lHlES^, iUPSlTFT, 

[oro8] &mmm\z-D^Tte, y-h^ti 

[0109] jge^T, m 3 <2Jlffl&«]K 5 0 4 5 

cO±^M g A gl^ML, /^"-y^f^^tCi 30 
oT, IStSKIfii) 5 0 4 6 S®fiE-rS(0 1 8 

(C))o 

[0 110] — *fr*]S1£5 0 4 7 Srffljft-r^- 0 1 
9 (A)tr^T<fc^^. »[^Sfi5 0 4 7[:«^7-7^ 
M15 0 4 8-5 0 5 0, t-/\-D-h|5 0 5 1 

^ — 7-f;U^ 5048, 5049 ZMteTM 

<Oig£te, * — A— =1— bJI5 0 5 1 CDmZ 1— 4[m 
m]S:#irr£>e:<!:K:<kD, 2-7Um], »*L<«4 
-6 [/zm]«h-r-5C^^Ul*, Z<DM£lZ& 0 , T 9 t~ 

* -y^^^^-r^o A— =i- h!5 0 5 Hi, 3t« 
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[0 111] t-A-3-M5 0 5 1 S:«dcLfc«, 
a^»«RT&**flR]«H5 0 5 2 S/^-->y«« 
T£„ Ti7T<< 7*-? h U ^Xfi1S> 

t>fC, BBfaJBlS 0 5 3 SrJgfifcU \Z>tf9HM*:?TO * 

[0 112] -t<^)», 7?f>f^hU?7»fit»|Sl 
v— ;U?RI 5 0 5 5 Tflfi 9 JUSfl 
5 0 5 5 7-^gAStlTi3 0 , ZL(D7 J z? — 

Bo^tbn§, P5S«<DrajcsEa»W5 o 

<&o Sfitf»5 0 5 4 tLm ^aoffistmsja^ 

n«A0i Q E4±0<fc"5^bT, HI 9(A)i:Sfd:3a 
TZ^j Zf~? h U^XlSit^gl^t^o 
[0 113] ±IS(7)XgfCj:0f^iS^n^T^^ 
^7 h U ^Xlffi^8if:^tt5 TFTIJhy^ 
ir— FSl^toTt^^ 3ph^y-h«ifiOTFT 

[0 114] *^Sfi«l^*^Ttt*f^xa£«*fiE 

Xt>!/XIS, iMSft^xA*, 

[0 115] [*SB«3]*JfiJglBfwT*Lfc, **9J<0 

A^J&lHl&Kltt, ^«H^D/A^^[e1S§(C-DAC) 
SSfflLT^fto b^L, D/A^J&lnJgg^bT, ffi<£> 

/A^^[m^^ffl^Tiii*^^«^-r^0»Jtc^^T^-< 

[01 16] 010 (A) IZ—M&tkTo 010 (A) lZ^ 

Lfcmm<v\Biffim\$. mm^mjz^i^rc^co^m. 3 

\zy hTiS?)U^&mn\zttJ&VfchCD^&D, 

1 0 0 0 7?l$nfc«»^ 1 HsT?**. BsRSB^tt, 

Zg^ti, V0, VI, • • V7t88»(0«fi^tt 
100 1H HlO(B)l:S1"«t5l:. 3A*NAND 

*i**j£-r*o ^=f-ytc3 tf -y h^^^;u^^{f ^-^A 
ssnst, 77 — 8 4<Di^n& 1 *^ea3±7^#e 

n, @l 0(C)i:^tJ:^i;, 8*<oBiH«iB»Ot^ 

asS^t^SD-rs. >a*5, K6B»sft5i:n — fern 
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[0117] I^ItltC x=I — ^Srffll^fcD/AStfelHlK 

£*rr-5iii*<7)£ — MSB l i (AM^-To tuizE 

<D 3 A N A N D 08S * ^ T StfiJrT 5 D / A S§ 
fC*fU HI 1 (A)tC*Ufc(®*fCl*30iTtt, 0 1 1 
(B) KS^cfc 3 KD/AXtftlII&^ 

<0«aH«iS«^ S tt 3 B^JCOT F T ^16 LTRSif 

[01181010, 11 \Z.-Z7r,L>£zmm<D^-tZ>D/ 

[0 119] [Hli609 4]*f8B^a)ffia*^S»tt, y- 

[0 12 0] H13(A)H *^W<7)}g»**i$»tC*5 20 

«Lfcfc<D<0£#«l»HT?*S. S<S 13 0 1 
H*ffl5 1 3 0 5j&*K«2*T.TI>£>o H*BBO±fii]trtt, 

&X7 H 1/7t3-^ 1 3 0 2 diEiSftT^S. Hi St 

CD, y-hm^*BiblHltt&Y7 Fl/Xf3-^l 3 o 
3^i;tfDACn>hn-7 1 3 0 4^Ei^nt^ 

t^-^^IhI^I^, Bl3(B)f:St, 7H> 
X(S§813 1 L NAND0g§ 1 3 1 2 , 30 
^1313, A f 777l3 1 4*«r^T-r^. 7 Hl/Xf 
^nf-yhTSS*^ nAANAND@»*ffl^ 

{s^»ffliJlCJB^££<fcT. HiKffil 3 0 5^*3***^ 

#«*E«EKte*snfciftik«**ca^iriT, #it 

®^^^7K^fT^tl^ 0 40 

[0 12 1] ft*3, V — xm-^SMBK ^— hM^SUMt 
fct;:, Bl 3(B)l:itJ;5af 3-^£S^TS^ 

[0 12 2] [**Sfif»J5]H2 OfC. *5E9JtO*aS*S 

T, 2 0 0 1 fi^>A^^yu*y K 2 0 0 2 te^tBlel 
K, 2 0 0 3li/ : E'J-*-K, 2 0 0 4tttfi, 2 0 
0 5ttnSO^-7i>fX*-h, 2 0 0 6fiCP 

u, 2 o o 7\tmmm^mmmim, 20081^71/7 so 
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h-f>^-7x<X, 2 0 0 9 ^777i>a^tU, 2 

0 10BDRAM. 20 1 KiVRAM, 20 12BL 
CDa>hD-7, 20 13^SSSS1, 20 14 

«Bj*SR, 2 o i stay— h«^«URi!iim&, 2 0 1 6 

ttV — ^M#«IIKftlHl8S, 2017BDAC3>ho- 

te, C P U 2 0 0 6 Oftftfl^fflIt§K 2 0 0 7, VR 
AM2 0 1 lfc£<B««£#±£-fr, gffifl^ft^^ 
fr&ZL o 02 0K:i3<,>T, j£»tfcTH£tlfc 

fc, LCD3>>P-72 0 1 2B, COGiCcfcoTi 
Ig^gt2 0 1 3i:gflttfi^L, *aSS8I 
£ P# 1 3 S « ± - ft: fig U T fc Sk ^ o 
[0 12 3] Sfc, M2 1 K*56^<D»aS*S«*t& 

^afstc^fflufcctj^^-ro 02 1 t^^x, 2101 

tt^— ^-h\ 2 1 0 2 tt^^fiiaSlHlK, 2 103tt/ 
^EU— h\ 2 104««JE, 2 105tt^>^ 
— ^ai-fX*— K 2106BCPU, 2 107a*« 
m-^fflSlHlK, 2 108^-^-HW>^-7i< 
X, 2 109B777va/ ; E l J, 2 110BDRA 
M 4 2 1 1 1BVRAM, 2 1 1 2HLCD3>hP- 
7, 211 3^M^gf, 2 1 1 4«®3iffl^ 2 1 

1 5 h*s-^8UE»i[Hlg&, 2 11 6ttV — 
KftHIK* 21 17(iDAC3>hn-7, 2 118H 
iH^ff iUSS, 2 1 1 9li"7<i7, 2 1 2 O^Xb-^t 

[0 12 4] [*SSCT6]*:^a^cD?g B B B ^^^Mtc^^ 
[0 12 5] £<0J;3&m^«SgK:tt, SlffHlfffi^* 

#J£2 2 43<fctf0 2 3tC^:To 

[0 12 6] i22 (A)ttRfir-fXyK(LCD)"(? 
* 0 , 3 3 0 1, 3 3 0 2, 3 3 0 3 

^£*a£To *^^^S£SS*g»tta*8K3 3 0 3CT 

[0 12 7] i22 (B)tttf**^7T80, 3 
3 11, 31^3$ 3 3 12, «j&A;*j3B 3313, 
<7f 3314, A7fU-3 3 15, 3 3 1 6 

i^& 0 *J8W©«a**8Itt8S«3 3 12CT 

[0128] 122 (C)tt/^— y ^-JUn >tfi — ^1?* 
0 , 3 3 2 1 , ^{fc 3 3 2 2, m^^> 3 3 2 3, * 

H 3 3 2 4^£r^tf 0 *»^<7>jSa**S«tt* 
5k9$3 3 2 3 KTffi^SC£#ffi*£>. 

[01291022(D) tt«#«*SJ8:*-e* 0 , 3 
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331, 7^<7X3 3 3 2, 3 3 3 3, 

^>3 3 3 4, Ha-f>^-7x-fX 3 3 3 5§^ 
*K^<0«a«*S«tt*Sfi8 3 3 3 3 KLTffll>£ 

[0130] EI 2 3 (A) ttJ*»«K"efe 0 , 340 
1, ^tti;*j8R3 4 0 2, ^A^3 4 0 3. ^^35 
3 4 0 4, Sff^-T ^3 4 0 5, 7>ft3 4 0 6?: 

**w©*a«sstnas»3 4 0 4l:t«^ 

[0131] 82 3(B) *8i, *#W^tt* 

— ^-^^T&O, *#3 411, **SB3 4 12, 
«ff*-f *y^3 4 1 3, 3 4 1 4 £^tf« *3891<£>S£ii 
SjS&Btt**SB3 4 1 2 KTffl^£C<hJ&*ai3fe£>o * 

[0 13 2] 123 (Cm^v^;i/^*^-C£>D> 
3 5 0 1, S^gB(A) 3 5 0 2. m&%$ 3 5 0 3, »ff 
X^yf 3 5 0 4, g^g|5(B) 3 5 0 5, A-/-5r'J — 3 
5 0 6 £^tK *fi9i<Z>«&a*&Btt, S^SE(A) 3 
5 0 2, S^ffi(B) 3 5 0 5 KTffll>£d£a*ffl*£> 0 

[0 13 3] £i±<0«^, *K3H<&ffifflieHtt«»TjE 

tftSrfi^CiiKlcfcO, StlhiS^^-r^^^^, fH«IiI 
e»HI»*3J:tfy- hfi^^mS[)tHlg§^^ih^-t±T43< 
JC»ihiij«coS^SfT'5l8Rttff±$-ttTi5< 

[0 l ] *^?g(Oj8a8SSl©i*»C^^T© 

[e]&§0o 



26 



[0 2] *«91<B«ft*SSB<BV-xm*»«ft 

[H3] h{g*}«MBH> 

IslK^ot^TcoiHlKBI- 

[0 5] SIslKH^Tyoy 57-e^bfclHl8S<7)8¥llffl 
0„ 

[a 6 ] grmmmtzT? a * y $ -v^vtz^^mm 

[0 7] *«W©ttS**S«<Olbf^tcH-rs^-< 

[0 8] *»K(o«ft«^«(oftfp^Hf s^-f 

[0 9 ] *«^^)»ft^S»OH*fflt3:^^iTO 

[HI 0] *»C0»»|«iB»t^n-y^«t0«li5ES 

n/tD/A^«iiHiK*W"rsHSi^iPiKiao 

[ill] aftoKBimiBat^ri-^icio*** 

20 nfeD/A^[IJ^£^T^®*C7)0£§0 o 

[0 12] *«WC0«Aa*S«<!!)a«^:ft:<O«EI& 

0o 

[0 13] *|BSS<0*&8^SfiK:* X7Fl/Xf3 

[014] fi£*cD^aa^SH^a«^#:0D«£P&EI4B 

[01 5] t£&<Dmskm^mw<Dv~xm^mmm 

[016] SSa^SB^fi!cX@fi»JSr*-rHo 

30 [0 17] S^^gl^^Ig^J 

[018] S£a^^B<75^fiEX@WSr*-rHo 

[0 19] ttft«^B<&ffrSXg«£*-rH. 

[0 2 0] *ar«f***<D«|flES:*'r^Pv/^H. 

[02 1] *»iBOi«S*t^Dy?H, 
[02 2] LfcW^WSg 

[02 3] *fgiJgottEa£^B&iBA] 
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[12 1 3 



r n^ jay," 



61* 




3=3 



Aon 



101 

102—104 

105— 1 07 

106— 110 

m~iia 

117—119 

120—122 

123-125 

126 

127 

128 

128 

130 



WTFT 



mmnMmmmrr 
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3tt*glM71S 
Gate Bra 716 
G«t« Bn»717 

Q8ta0na718 
Gate Una 71 9 
Gate One 7ZQ 



:W-h/tn^A(D^U) (G-SP) 
:5tWfl^ CG-CUO 
: 5Q^«^(SS) <G-CLKb) 

: XS-h/t/WUU— O) (G-SP) 
: £i«»1Dm (UO) 
: »%^«M«£I» (UDb) 
: (G-MPX1) 
: *il>?7W7.m**2 (Q-MPX2) 

: ^siTzn^Kima (g-mpx3) 
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CH2 3 



0- ~ 

CO o 
_^co 



or _j(d<ocd(0<ocORScd<o<ocd<o 



c CO 

i 

CO 



<o e » se se « se e « se se sp 

llP(«r-'»-^-C\JCVICVJCOCOCO'^-^^ 

~ iirojr 

T l n{p pjp n|r n|p njc* q|t* otr* o)t* o^c* ojr* njr* n|t* 
^ ite In SSfilSffliS 6*15558*19 85 8? 

ISSf $S SSSSSS3SSS- 

I -QN *ff " 7\ " 7^ " 7\ *7\ *7n " #\ " 7^ * 7v * J\ 



3 

CO 
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CH4] 



PU.VL001 - vl_ 

PSjlVmOOI - .J™. 

PbL VnOCM -_ 

Ph. Reset 001 



Pbc Reset 003 




RX.VL004 - 
RXW004 -<■ 
Plx. VmOCM — t 

pul Reset 004 



31 :A*-hrtH£lO~U> (C-SP) 

32 ;9Efcr9C^ (C-CUC 

32b : {709*Hro<&K} (OCLKb) 

33 : l-VYJVttn MB* <C-to-Re) 

34 : W-HtiUA(U-*D> (C-SP3 

35 :»M«Q«ff4(UD) 

35b :jfcft3W3«]»M<&i&) (UOb) 

36 : Stt&IS*^ (C-Ptf-S) 

37 ;'JiryHS^2 (C-Ra$2> 
33 : Jtrohfi-f*l (C-Resl) 
39 :«1t«]tfl^(&mV) 



[0 12] 



DAC 

X/KJ-7 1204 
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501 502 




Vss 
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CH9] 




101 



128 100 



VDD iIEUSf* 

vss :ft«aaa 
com :^>m«a 
vh : n&mmmn&m 

vm : *ffl&araa 

Gate :y-hflMH* 
Reset : »>fc?HI*Hft 
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3 Bit Decoder 



V7 



i i ii in i 



SWx 8 



BIO] 
^1000 



3 Bit Decoder 



TTTTTTT 



SWx 8 




I i 



1001 



3 Bit Decoder 



/ 



rannw 



1002 



SWx 8 




(B) 




77 78 79 80 81 828384 



U737 



7374 

75 70 



3 Bit Decoder 



I I I I I I 1 ! 

77 78 7980 81 8283 84 
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V7 



VO 



77 78 79 SO 81 
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77 78 79 80 81 8283 84 
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SWx 8 
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(A) 



i^&l l-^l 



V7 

VO 



[Hii] 

1100 



3 Bit Decoder 
& 

SW 




!- r rof£<33- 
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3 Bit Decoder 
& 
SW 




I i 



r 



ICS 



1101 



3 Bit Decoder 
& 
SW 
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[0 18] 




[02 2] 



CH2 3] 



331* 




3334 »ffc£9V 




3502 msmtx) 
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[02 0] 



K&i 2004 



»»0*-7i-f;UR-K 2005 



2009 



CPU 2006 



ORAM 
2010 




















VRAM 
2011 






2007 




2008 j 
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2016 



2015 



LCDZJ>hQ— 5 2012 

Tzz: 



tt 

a 
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tk 



'////'/ / 2014 , 



2013 



2001 
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[02 1] 



nm 2104 



2115 



2109 



DRAM 

2110 



VRAM 
2111 



2105 



2102 



2108 



^e-* 2114 



CPU 2106 















2107 




2108 j 



2102 



2103 



LCraVhd-^ 2112 



2116 



2115 
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m 
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2117 



iSA^SS 2113 
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(50 Int. CI . 7 

G 0 9 G 3/20 



6 1 1 

6 1 2 

6 2 3 

6 2 4 

6 3 1 

6 6 0 

6 8 0 



F I 

G 0 9 G 3/20 



T-7U-K (#*) 



6 1 1 A 

6 1 2 U 

6 2 3 F 

6 2 4 B 

6 3 1 H 

6 6 0 U 

6 6 0 V 

6 8 0 P 

6 8 0 T 
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6 8 0 V 

3/36 3/36 

F^ — 2H093 NA42 NB07 NC09 NCI I NCI 5 

NC22 NC26 ND39 
5C006 AA01 AA02 AA16 AF44 AF45 

AF83 BB16 BC03 BC12 BC20 

BF04 BF09 EB05 FA47 
5C080 AA10 BB05 DD26 EE19 EE29 

FF11 JJ02 JJ03 JJ04 JJ06 
5C094 AA22 BA03 BA09 BAH BA43 

CA19 DA09 DAI 4 DAI 5 DB01 

DB04 EA04 EA07 EB02 HA05 

HA06 HA08 HA10 
5G435 AAOO BB12 EE33 EE36 EE37 

GG2I LL07 LL14 LL17 



